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ABSTRACT: According to Abramovich (Ref.1) for an ideal sprayer of 
fluids all its characteristics, viz; the coefficient of 
the active cross-section 9, the coefficient of the mass 
flow » and the angle of spread 20, depend on the 
geometrical parameter A, as ove by Eq.l to 4. Similar 
relations were also developed by Taylor (Ref.2) and 
zenger (Ref.3) while in Ref.6 a new parameter C was 
introduced as well (the last Eq. on p 95). Relating the 

& axial velocity of the fluid through the nozzle of the 
sprayer (Vx) to the dimensions of the nozzle (Fig.1) and 
the parameters A and » together with the condition of the 
maximum flow (d,/dg = 0) it is found that © = Vx. 
Starting with this fact and using the hydraulic analogy 
between the surface waves in the shallow water and the 

Card 1/6 flow of gases in ducts (as shown in Ref.4) the author 
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develops theoretical relations for the rate of discharge 
from a rotary sprayer. The basic assumption are as 
follows: 1) the transverse component of velocity of the 
velocity of the fluid is small in relation to the aerial 
velocity; 2) the axial velocity is constant at any cross 
section, i.e. the flow may be represented as a layer of 
a thiclmess h and of a velocity V; 3) the thiclmess 
of the stream issuing from the nozzle is small compared 
to the size of the nozzle; 4) the amplitude of the 
wave is not assumed negligible and for this reason in 
the Ruler equation it is necessary to retain smali 
quantities of the second order with reference to 
velocity (Ref.5). On the basis of one-dimensional theory 
(and taking into account the axial symmetry) 
Eq.2.1 to 2.4 follow, and from the continuity requirement 
Eq.2.5 is obtained. Because of the small thickness of 
the stream, Ee.2.6 is assumed, from which Eq.2.7 and 2.8 
are derived, which are again "Ne ~ Pada by two 

( 


substitutions p = ph and B = Pp ~ Ppgldh. ‘these new 
equations resemble dynamic equadsions of a compressible 
gas in an adiabatic flow, so that the theory of shockless 
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flow of the gas may be applied to examine the discharge 
of the liquid from the sprayer. The analogy between the 
flow of gases and swirling liquids is discussed also by 
Binni et al.(Ref.6,7). Introducing now the concept of 
"gonic velocity" for this case (C¢ = xp/pf) it is found 
that this concept represents the velocity of spreading 

of axial waves on the surface of the ie liquid, 

from which condition Eq.2.9 is obtained. = 1 gives 
the fomula obtained by Abramovich (Ref.1) so that we 
appears to be the similarity parameter corresponding to 
Mach number in the flow of gases. Therefore it fcllows 
that the parameter A is not the unique criterion defining 
the outflow of inviscid liquids from the sprayer end that 
the relation between A and 9 depends on_the type of flow. 
If the thickness of the layer varies, M*® depends on the 
ratio of the cross sectional area at mel aes point and 
that minimum cross sectional area, i.e. = 1 is the 
critical parameter, therefore to determine the type of the 
discharge for a given sprayer it is necessary to know 
Card 3/6 M# = f(A). This is done through Eq.2.l, 202, 2010, 2-11 
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and 2.12, the first two being derived before, 2.10 being 
obtained from the moment of momentum, 2.11 from 
Bernoulli's equation (energy) and 2.12 from continuity 
considerations. Taking now relation 1.4 and the momentum 
equation along the axis of the swirler nozzle (Eq.2.13) 
at two adjacent stations 1 and 11 (Fig.3), section i 
being chosen where the air vortex is yet unchanged (and 
taking into account air pressure on the free surface) the 
author derives eventually Eq. 2.14 to 2.16 and 2.14' to 
2.167 . The last 3 equations are presented in the forn 
of a graph together with the corresponding equations of 
Abramovich (Ref.1) as Fig.4. In the figure is also 
included the graph M* = Fi) as given by Eq.2.26 which is 
obtained by equating relations 2.9 and 2.14 . From the 
figure it is seen that M* = 1 occurs when A = 2 and this 
represents the critical type of flow at which all ‘he 
parameters of Ref.1 are identical with the corresponding 
parameters derived here (i.e. 9, p, 2ketc). For Ada, 
"supersonic" type of flow exists whose characteristics 
are: increasing axial component of velocity and decreasing 
Card 4/6 thickness of the layer o% liquid and, as a result of this, 
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decreasing radial component of velocity giving a much 
eae aothos of spread (with A = 09 this gives 

20 = 9°47' as compared with 180° of Ref.1). For 
A??; ene coefficients of discharge is the same in both 
cases, which is in full agreement with gas dynamics where 
the mass flow is the same as in the critical section 
(throat). A change of the type of the flow may be 
obtained by changing the geometry of the sprayer, A = 2 
being the critical criterion. The existence of the 
analogy between the fluid flow from a sprayer and the 
gas flow in ducts enables us to explain qualitatively 
the principle of the maximum discharge and the limits 
for its applicability. In the swirler an air vortex is 
formed of such dimensions which, for a given discharge, 
results in a minimum pressure. The flow will be 
maximum if the conditions are critical (M¥>1). 

In practical cases (real liquids) the viscosity affects 
the position of the critical section, the thickness of 
the liquid stream in it and the velocity but it may be 
assumed that with increased geometrical characteristic 
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the effect of viscosity diminishes. To verify this 
theory some experiments were carried out within the 
range of A from 2 to 6. Two parameters were measured: 
mass flow » and angle of spread 2. The results are 
given in Fig.4 (circles); they agree very well with 
the theoretical curves.(Triangular points are from 
experiments to verify Abramovich's theory of Ref.1) 
There are 4 figures and 9 references of which 5 are 
Soviet and 4 English. 


ASSOCIATION: Moskovskiy Aviatsionnyy Institut, Kafedra aD-2 


(Moscow Institute of Aeronautics, Chair AD-2) 


SUBMITTED: 27th February 1958. 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7" 


EASE: 07/16/2001 CIA-RDP86-00513R001 
+7 Sepa: = TRS RS 


zi Rese perrsed 


755620008-7 


RE rooNS CAB Sree ies EET Be Ret 


ERT? 


SSLLA 
$/535/60/000/119/002/005 


ab xslt E191/E481 


ACTHORS = Tikhenov, V.i.. Candidate of Technical Sciencet and 
akovaew, Ye-A;. Engineer 


TITLe Hick temperature 
powe: Jelectris 


PRRICDICAL: Moscow. Aviatsionnyy institut. Trucy, No,119, 1969 
Rabochiye protsessy v teplovykh dvigatel’nykh 
ustanovkakh, pp. 43-70 


TEXT - Stabilized hagh power slectric arcs yield plasma jets wath 
relatively simple enginetring means under stationary conditions, 
They permit to stimulate under lanoratory conditions the phenomena 
of aerodynamic heating at iarge Mach numbers and to examine the 
properties of materials at high temperatures. apart from various 
experiments concerned with the physics of atoms and tons. *\ table 
of Geeman anc American plasmetron tnsrtallations shows max imuin 
temperatures in the channel up to 52000°K (Kiel University). 

German and American installations are described and their working 
principles explained, Some theoretical investigations are recited 
concerning the plasma of an arc discharge, based mainly eon German 
literature, An account is given of the spectrographic analysis of 
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High temperature stabilized 


radiation in the channel and in the high temperature jet or an 


slectric are plasmotron carried out at the Moscow Aviation Institute. 


The effect of electromagnetic fields on the motion of plasma in the 
are discharge channel is analyticaily examined, It 1s concluded 
that for the stabilization of tha ar: zchannei in plasmotrons, it 14 
possible to use not only water or other liquids but also various 
gases (hydrogen, nitrogen. argon, air and cthers). In the 
practical utilization of elettric arc plasmotrons for technical and 
physics work, the determination of the composition, temperature, 
velocity and other properties cf the plasma assumes the greatest 
importante, The eolution of these problems 1s associated with 
Breat difficulties of procedure and practical engineering. There 
are 16 figures, 2 tables and 25 references, lO Soviet and 15 non- 
Soviet, The reference to an English language publication reads as 
follows: Elasser W., The Physical Review, 1954, Vol.95, Nout. 
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AUTHORS: Latyshev, LaAs, Candidate of Technical Sciences, 
Rutovskiy, N.B., Candidate of Technical Sciences and 
Tikhonov, V.B., Candidate of Technical Sciences 
HONOV yf st. 
TITLE: Experimental investigation of the effect of pipe Line 
vibrations on the parameters of the liquid flowing 
inside 


PERIODICAL: Moscow. Aviatsionnyy institut. Trudy, No.119, 1960. 


Rabochiye protsessy v teplovykh dvigatel'nykh 
ustanovkakh, pp.111-123 


TEXT: Referring to G.W.Housner (Ref.2: Bending vibration of a 
pipe line containing flowing fluids, Journal for Applied Mechanics, 
1952, Yol.19, No.2), the equation of motion in a vibrating tube with 
fluid is recited. Housner found that both internal and external 
forces significantly alfect the parameters'of the liquid flowing in _— 
a vibrating pipe line and that the pipe line can become dynamically + 
unstable at large rates of flow. Neither Housman nor later 
American investigators have treated the effect of mechanical 
factors on the hydrodynamics of fluid flowlinside the vibrating 
tube. A system of equations is added describing the non- 
Card 1/3 
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stationary motion of the fluid in the tube. Friction is ignored 

having regard to the relatively short pipe lines in aircraft 

power systems. In view of mathematical difficulties, a vibration 

test rig was built with forcing frequencies of 25, 50, 75, 100, 125 

and 175 cps, which are the resonance frequencies of cantilever 

springs. The range of liquid flow was between 1 and 4 m/sec. 

The vibrating tube which may be straight or coiled is connected by 

two hose lengths to the hydraulic circuit, wherein the feeding and 

collecting tanks both have free liquid surfaces so that the pipe 

vibrations are not overshadowed by hydraulic circuit vibrations. 

; The general level of pressure Ls maintained by compressed air. 

The vibrations are induced by an electromagnetic system. The 
pressure is measured with a capacitive. pressure transmitter. The 


rs 


fluid flow, the vibration frequency, the vibration amplitude and the 
fluctuations in the fluid pressure and its rate of flow were 


continuously recorded during the experiments. Several results of 
these tests are plotted and discussed, The work is stated to be 
proceeding and the numerical results described must be regarded 


as significantly affected by the mechanical features of the 
installation rather than possessing a general validity. The only 
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general feature shown up is the unquestionable major degree of 
interaction between the fluid flow and the physical vibration of 
the pipe line. For example, the vibration of the pipe has a 
substantial effect on the liquid mass flow. Conversely the rate 
of flow has a substantial effect on the vibration amplitude, other 
things being equal, Sh.L.Zlotnik and V.S.Ushakov are mentioned in 


penctilcds 12 


the paper. There are 9 figures and 8 references} k Soviet and 
4 non-Soviet. The four references to English language 
publications read as follows: Housner G.W., Journal for Appl. 


Mechanics, 1952, Vol.19, No.2} Niordson F.J.H., Transactions of 
the Roy.Inst. of Technology, Stockholm U.D.C. 534, 131, 2,1953, No.7} 
Handelman G.H., Quarterly of Appl. Mathematic, 1955, Vol.XIII, No.3} 
Long R.H. Jr., J. for Appl. Mechanics, 1955, Vol.22, No.1. 
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[Mechanication and autumation of mall provesulng operations] 
Mekhanizatsiia i avtoratizatsila oprabetki pechty; inforia- 
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TITLE: Effect of pile radiation on the performance of a cesium diode gy 
‘ , —— 27, 


SOURCE: Moscow. Institut atomnoy energii. Doklady, TAE-949, 1965. Vliyaniye 
izlucheniya reaktora na rabotu tseziyevogo dioda, 1-8 


TOPIC TAGS: cesium electron tube, nuclear reactor, volt ampere characteristic, 
diode electron tube 
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| 
ABSTRACT: In connection with the practical applications of thermoemissive | 
>. | transducers which convert heat produced by nuclear reactors into electric energy, 

- | the authors studied the effect of a pile radiation field on the characteristics of i. 
a cesium diode. The measurements were made at cathode temperatures of 1500, 1700, | 
and 2000C and cesium vapor pressure from 10-2 to several mm Hg. The VVR=2 
of the Institute of Atomic Energy (Institut atomnoy energii) was used as the 

; radiation source. It was found that the pile radiation field changes the volt- 

oe Se of the diode, and that during the operation of the diode in| 
soy | Card 1/2 ; i 
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"Passage of Certain Random Functions Throuzh Linear Systens", 
Avtonatika i Telemekhanika, VoL 14, No 2, 1953, PP 1H}-163 


Discusses Linear systems in ubich the inout and output of agignal 
is connected integrally by means of the kernel (the transfer function of 
a system), depending on the time and parameter. 


Determines generalized correlative functions as coefficients of ex- 
pansion of characteristic functions of n-muiltiple distributions of proba- 
pilities and establishes the correlations, bindin; the output correlative 
functions to the input functions. For the case of stationary output 
signals the characteristics of proximity of certain functions of the density 
of probability (sharp attenuation and possession of once peak) to ihe density 
of Gaussian astribution is discussed. Other results arising from tran- 
sient random sicnals through linear systems, may ve found in in the works 
of A. NH. Kolmogorov (Jubilee Collection, Acad Sci. USSR, Moscow, 1947) , 
where fv11. analysis of the case of stationary disturbances and mnstant 
transmitting function of the system is civen; cf, Ve Se Pugachev (Tavestiya 
Akademii Nauk, Seriva Latomatila, 1953, No 5, hOLe!20) and Zadeh (Peace 
Sakae, 1950, Vol 38, No 11, 1342-1345) (RZhMekh, No 11, 1954) 
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Generalizatic: or the Focker-Planck equation 
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Abstract : Generalized vorrelation functions are used in a theory of Brownian 
motion which goes beyond the framework of Markov processes and un- 
correlated random functions. For 4 sufficiently short time of 

correlation a differential equation is derived which generalizes 
the equation of Focker and Planck. It is shown that in special 
cases the theery discussed in this article reverts to the more 
usual theory of Brownian motion. 


Institution : Moscow State University 


Submitted : duly 10, 1953 


APPROVED FOR RELEASE: 07/16/2001 


CIA-RDP86-00513R001755620008-7" 


cee ats RELEASE: Ah aaa 


CIA-RDP86-00513R001755620008-7 


P_I. 


bie Ruetht Nowa 


e 
Bas! 2 ssh 
Les Lhe a pme per sts 
preeces if Fyenere oo 
25 tei ls. 


fate” 


the churacte ristic funct 
random variables ett), 


tions by (le, * +, beg) 
falter, oe teat tae 


Kexp | avons 


ota) 


E, 


«.~ 


Here s(t) = r(tir f,) are giver 


presses the q quasi-mo 
functens and extends 
satuat ak res correla 
fornaticn. of quasr mem ent 
aath hastic 


nectiee! ste 


Giscusset 


APPROVED FOR RELEASE: 07/16/2001 


Stratonovic. Ro. 
the theory 9 


AQumnecov eg 
Qussi-monient ” functions hi a 
Soy ais 


tees eat tyonad fal |! 
poles 
jon of the joiat distr 

t(t.). The quasi-moment func- 
are defined by the relation 


ae 3 Hla tetas | 


Zayagat 


dy lta, mes, 
‘ 


ment functions in terms 
his definition t 
ted random procs 
sume. 


ee ceeen 


and Tihonov, V. i 


T random proc- 
nen y! ALS 618 


dese Pape She” yrdorm 


\ 


ibution of the 


‘ay 
with ba af. 


The author ex- 
ems of the cumulant 
o the more general 
The trans- 
uy cone 
briefly 
{ 


tag) hay ed 


functions. 


sana ares their se 


ena * 


egyus 


CIA-RDP86-00513R001755620008-7" 


07/16/2001 


CIA-RDP86-00513R001755620008-7 


"APPROVED FOR RELEASE 


CIA-RDP86-00513R001755620008-7" 


07/16/2001 


APPROVED FOR RELEASE 


JEEP ROVED bakes RETEASE: On ener: _ CIA-RDP86- 00513R001755620008- a 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7" 


"APPROVED FOR R 
E 
oS 7 LEASE: 07/16/2001 CIA-RDP86-00513R00175562 
ee! 0008-7 


476 .232.2: B21. 996.52: 621. 990.822 
PErtect of Etectelcal Fluctuations, on a J 
sears Method) —V. Tikhonov. 
LURSS. tach. Seay 
The detection of . signal which 
voltage 


Hactonti 
cally for a 
ratic, and (¢ 

ape 
are algo given of an experi igation of the . 
medification of the de ability dis- © 
tribution by the time cons RC crew: ' 


7 


aati 


/ / 


CIA-RDP86-00513R001755620008-7 


07/16/2001 


Rise ea ee 


& 


bf 


zs 
te 


rye 


ze 


in 


aoe 


"APPROVED FOR RELEASE 


CIA-RDP86-00513R001755620008-7" 


07/16/2001 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7 
SCSI Wi es Ls USA BER CEE SRS ASS GD Le BON AL ESE AC AEEE PI MMO AOE eT 


Hs) Sean : = 


eae 


Ba 


DSIRE 


BIKNONOV, V.ls_ 
electric fluctuations 
easy tte ea gis: 25 no.52817-822 Ky ae 

monte: sectric measurements) (Thermoelectr 


ymoelectric {netru- 
by means of the ( oa) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755620008-7" 


; "APPROVED FOR RELEASE: 07/16/2001 


SORELLE RSTRNT ET 
: STEER SURE 7 SEED EIS 
ARR ESE ESSE SARS UERSTSTS 2S 


Ee er cern 


FAN ET ane ee 


See 


USSR/Physics - Electric fluctuations FD-2196 
Card 1/1 Pub. 146-1/25 

Author : Kuznetsov, P. I.; Stratonovich, R. L.; Tikhonov, V. I. 

Title + The action of electric fluctuations upon the tube paesleror 
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Abstract : The authors consider the action of “slow” normal fluctuations upon a tube 
oscillator. They obtained expressions for the one-dimensional functions 
of the probability density for amplitude and phase. They indicate an 
approximate method for the calculation of the correlation functions for 
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AUTHORS :Tikhonov, y, L, and Amiantov, I. N. 
to V. S. Troitekly (Diskussii: Otvet 


TITLE: Discussion: Repl 
vy. 8. Troitskomu 

PERIODICAL: Radiotekhnika 4 Blektronika, 1958, Vol 4, Nr 4, 

PP 580-581 (USSR) 

ABSTRACT: The authors agree with V. 5. Troitskiy that their Eq. (3) 
should be rogarded as being approximate. On the other hand 
they disagree with his second conclusion. However, the 
authors express their gratitude to V. S. Proitskiy for his 
interest in their work. There are 6 references, 2 of which 
are Soviet and 4 English. 
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AUTHORS: Amiantov, I- He, Tikhonoy. VY 1 (Moscow) 103-19-4-5/ 12 

PITLE Influence of Fluctuations on the Operations of an 
Auto-Range-Finder (Vliyaniye fluktuatsiy na rabotu aviodal'- 
nomera. 


PERIODICAL: Avtomatika i Telemekhanika, 4958, Vol. 19, We 4, PP- 325-333 
(USSR) 


ABSTRACT: The system of an automatic convoy of the target by radar ac~- 
cording to the distance here ig called @ auto-rangefinder. A 
»gtructure scheme of such a systen is given here and a short 

‘ description of the mode of operation of such an auto-range- 

> finder is given: The operation of the simplest model of an 
auto-rangefinder in the presence of sufficiently small fluct- 
uations and of an immovable sarget is examined. In the con- 
struction of the model the following was assumed: 1) The shape 
of the pulses; which are reflected by the target. is approxi- 
mated by &@ trapezoid, while the gelector-impulses are assuned 
to be rectangular ones with certain neight. 2) The differential 
detector reacts on the difference of the {mpulse-areas of the 
time detector S, and 3,. 3) The shift $2, of the selector in- 


Card 1/4 pulses with regard to the sounding pulse in the n-th period of 
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repetition is proportional to the increas; voltage at the 
input of the time modulatorsoT, = kp Sup n), 7, dencting the 


sounding pulse. 2: (n) denotes the voltage increase et the 
output of the aifferential detector. k2 denotes a certain 
proportionality factor. In the investigation of the distur- 
bancea it is assumed that at the system input peside the 
intelligence signal v(t) act also eigenfluctuations from 

the radio receiver output. These form an arbitrarypeady pro- 
cess €(t)- It is assumed that the intensity of the flugtuat- 
ions 7¢ (t), which is characterized by the dispersion G@, is 
not o high in such 8 wey that the detuning AT, is low and 
the possible wrong response of the coincide tube can be neg- 
lected. It is shown that in the case of the coincidence tube 
can be neglected. It is shown that,in the case of fot too 
high fluctuations the difference $)2/-S n) is an random 
quantity. The equation (10) is derived tor & closed circuit 
and graphically interpreted.It is shown that the fluctuations | 
cause a change of the inclination at the "reflecting line" 
and a shift of it along the axis of ordinates- The change of 
the inclination and the shift ars aifferent in case of differ- 
Card 2/4 ent.n. The detuning eat, in the general case is a nonsteady 
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random function of the discreet t, * nT,» whereby the nean 
value isAT, * QO. Such a character of OQTy makeg it necessary 
to determine the stability, the instability, and the error of 
the tracking cireuit of the auto-tracking system separately: 
It is assumed that the system i stable, if,8 finite limit of 


the sequence of &> Ta exists: 9A * Lim At. The system is 


nao 
unstable if no finite Limit exists. As quantitative measurement 
of the error of the stability of the system the quantity 
6 Tin AT d 
= lim AT is assumed. 
AT nove n 


In the next section the statistical characteristics are in- 
vestigated and the equation (22) is gerived for 6K The first 


tern characterizes the influence of the propagation of the 
aisturbation at the top and at the edges of the pulse, while 
the second term reproduces the vibration of the response-mon- 
ent. For low G an approximated formula (24) is obtained. If 4 
concrete form of the correlation factor R os ig chosen, nunn- 
Card 3/4 erical evaluations according to formulae 23) and (24) can 
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pe performed. Finally the equation for the limit of stability 
is solved and the formule (25) derived for G2, In,a three- 
dimensional space with the coordinates k,Ug and 62(25) deter- 
mines a surface. An intersection of this surface with the 
plane k=mconstant results in a parabola, and an intersection 
with the plane u, = constant a hyperbola. Points within this 
surface belong to the stable domain, points outside of it 
belong to the unstable domain. There are 6 figures, and 2 re- 


ferences, which are Soviet. 
SUBMITTED: March 29, 1957 
AVAILABLE: Library of Congress 
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TIT LG mio Fluctuation Action in tne implest Purametric syatems 
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RTO TEAL: aytomatixe i telenckhenika, 1958, vO:- 19, wr 8, PF 717-724 


(UESR) 
ABSTRACT: The problem of tne action of random signals on non-Lineer 
eystems cannot be golved accurately in gome ccscS, where a 
number of gimplificatiors must be made. Sometimes jt is pos- 
gible to reduce the problem to the solving of @ aifferential 
equation of first order with a variable coefficient, #9 shown 
vy form (1): dy/dt = R(t)y = 1%), where §&(%) and n(t) de- 
note arbitrery functions. it +s assuned tat these fune tions 
“re correlated, ateudy An norm.t functions with knovn 
churacteristics: contrary %o reference 1 enother solution for 
equation (4) is given in thie papel he formula (4) is de- 
dused, which permits to cinplify greetly the computntion of 
the gtatisticel characteristics y(t)» For the comput: tion of 
Card 4 the various moments it is sufficient to use formula (5) for 
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tetion in the finrlest versmetric Sys+c=s 


mwne Fluctuation 


: tne yedinensionel cnarecteriatic function of a normal arbi- 
trary procecs. Me mean value and the correlation function 
a(t) are ecxlenlusveds (6) is obt:.incd from (4), the firet bern 
qf vuich peprensats the value oF the unidimeagiona: ehacacter~ 
jatie function o? a normel process. the correlation Function 
y(t) is obteined: eaustion (10). vormle (141) for the tuc- 
G1 mensional moment occurring in ii is decived fron formula eee 
Myo formulae fg the tnreeplinensionsl and the fouddinens: va 
characteristic function of 2 normal process, which are obtain- 
ed fTrom formula (5) for n= 3 and n = 4, are used for tne 
computat~.on of the individusl sumands of the right hand side 
of this formula. in sis manner (12), (13) «nd (44) ore 
obtained. The valves foun: ryon these three Pormusee ire U 
serted into(11) ana (10), whereafter the ceneral formula for 
the correlation funetion is found. As tnis formula is rrther 
igerotions are restricted toe ahs apecial 


lengtny, tne congi 
cneess TU) ons C8 %el% oO and &(t) = m,+ mM, = < F(t) . In 
fervent ic- 


this erce equation 21) ig transformed into a linecr aif 
equation of first order with on arbitrary driving force. 
(15) is obtained from formula (9). It is ghown that in the 
case of m, >oa steady ve lue of the correlation function 
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E140/E435 
AUTHOR: Tikhonov, VeL, 
TITLE? Approximate Method of Calculating the Correlation 


Function of stochastic Signals 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 5o 
pp 858-860 (USSR) 


ABSTRACT: A random function is approximated by a piecewise- 

linear curve. This permits substituting a nonlinear 
inertial transform by a non-inertial transform. 

Limitations of the method are discussed. To estimate 

the applicability of the approximate method, the exact 

and approximate solutions are compared for the case of 

a stochastic signal frequency-modulated by a normal 
stationary noise. The relative differences in the worst 
case do not exceed 30%. There are 1 figure and 2 Soviet 
references. a 


SUBMITTED: October 8, 1959 
Card 1/1 


APPROVED FOR RELEASE: 07/16/2001 


CIA-RDP86-00513R001755620008-7" 


"APPROVED FOR RELEA 


EVE Pg ASP cel Peis BA aeER ears Se ere tiee 


mae 07716) 2008 CIA-RDP86-00513R001755620008-7 


BETA Bs BEI aI SPER EIR 


EL TSIP SE PRBS BAG SEAS EDA ERS SIDER re 


83150 
s/108/6 45/00 
Ze 9000 . 4.9460 5/70 pore 5 /009/002/008 
AUTHORS: Tikhonov, V. Tes Amiantov, I. Nes Members of the Society 
TITLE: Probability Densities for the Duration of Pips of 
Pluctuations 
PERIODICAL: Radiotekhnika, 1960, Vol. 15, No- 9, pp- 10-20 


TEXT: Very complex formulas are obtained by the rigid theoretical 
solution for the probability densities of the duration of pips of noise 
fluctuations, thus rendering calculations very extensive. Three methods 
are available for approximate calculation: 1) Rice's method (Ref. 2)3 
2) the method of uncorrelated pulses; 3) The method of least squares. 
The present paper gives the numerical values (Tables 1 and 2) obtained 
py. the various methods and 4@ comparison with experimental data. Oscillo- 
grame were taken of the jndividual random processes, and were also 
evaluated (Fig. 4). Besides, the results of Ref. 12 are given, which 
were obtained by another method (Fig. 5). By this method, the pips of 
fixed duration were transformed into standard pulses, and the number of 
standard pulses was then chosen for @ sufficiently long period of time. 
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es 
Operation of Rubomabts Brequeney Phane Control in hhie 
Presence OF Noise 


Automatika L te Lemekhan lieu, hyou, Vol vl, Needy 
pp 301-305 (uSSit) 


The basie purpose ot this paper Ip to calculate the 
averape difference p between the frequenc tes of the 
reference penerator and the synehronized generator in 
an automatic phase control (APC) system. The expressions 
tov the osclliations of tne reference and the synchronized 
generator are given asi 

Ug (t) = Aycos DP, = A, cos (wel -f- 94), 

(4) 

u (t) =: Agsin D, == A, sin (ent -f- 93), 

Here, Are qd l = ;Ay> A. are constant amplitudes; 


eS} G(s) and Q(t), 


Ww, and WW, average frequencl 
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random phases caused by the noise of the generator tubes 
’ and by the Loss veststances of the yvenerator elements. 
In addition to the instability of the generator trequen- 
eles, un external fluctuation notse n(t) Lis present in 
the channel of the relevence genevator. The correlation 
function i (7’) of this noise may be written as: 


Ry (t) == 977 (2) COS ayt. 


It 1s shown that the stationary operating conditions 
of the APC system may be described by a Fokker-Planck 
equation for whlch an exact solution exists only when 
the initial mismatch A of the generators equals 
zero, i.e., A Be os Ea ae O, where wy, is 
average frequency of the synchronized generator. In 


gc 2 : 
this case, p = 0 and the variance od = f ‘of 


the frequency difference increases as the external 
noise and the generator's own fluctuattons increase; 


Pe; 
e : Py 4- 
Od decreases when the time constant of the RC 
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Operation of Automatic Frequency Prase fen cute 

Control in the Presence of Notse SOV /104-21-7-- 4: 
filter increases. A mebtnrod ts outilned Tor tne approxzt- 
mate solution of the Fokker-Planck equation for the case 


“Cc 


or OS es 4 QO. An example ts giver illustrating the 


case when the frequency instability or the reference 
and the synchronized generator may be neglected in 
comparison with noise n({t). The author arrives at the 
following conclusions: br) Tne average frequency 
difference and its mean square vaive diminish as A, 


/ G increases. At sufficiently small signal-to-noise 
ratios, the average frequency difference may be 
considerably smaller than its mean square value. (2) 


Decreasing the time constant RC decreases the duration 
of the transient processes in the APC system. However, 
the variance of the frequency difference is thereby 
increased. Therefore, the requirements of rapid sta- 
bilization and of nigh noise immunity are in a certain 
sense contradictory. The help of FR. L. Stratonovich is 
Card 3/4 acknowledged. There are 9 references, 7 Soviet, 2 U.S. 
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The U.S. references are: Ming Cnen Wang, Unienbveck, On 
the Theory of the Brownian Motion, Review of Modern 
Physics, Vol 17, Nr 2-3, 1945; Kramers, H. A., Brownian 
Motion in 2 Field of Force and the Diffus.on Model 
of Chemical Reactions, Physics, Vol 7, Sr uy 1980. 
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AUTHORS : Tikhonov, vy. I., and Goryainov, v. T. 
TITLE: Effect of normal noise and limiters. 
PERIODICAL: Elektrosvyaz', no. ll, 1961, 13 - 24 
TEXT 2 This article deals essentially with the determination of the one-di- 


mensional probability density of noises at the output of the filter-limiter-filter 
systems. An experimental device used for this determination is described. The 
normalization of the limited noises is also treated. The experimental device is 
shown in Figure 1. A normal ['H-1 (GVSh-1) noise generator is use as noise source 
(N. Gen.) generating noise with a spectrum within the 100 - 2 + 10° cps range. 

The noise is applied to the resonance amplifier (Amp, )> whose resonant frequency 
fo = 110 ke and whose passband can vary by steps and take the following values: 
Af, = 1.5) 3.75, 6.5, ll, 21, and 38 ke; the amplitude-frequency characteristics 
are well approximated py the Gaussian curves 


K(w) = Ko exP {- pw un)? } (1) 
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The normal stationary noise with the energy apectrum detarmined by the ampli tude- 
-frequency characteristic of Amp) acts upon the input of the symmetrical two-stage 
limiter (Lim. ). The RMS-value of the noise at the limiter input is measured by & 
thermo-voltmeter consisting of a cathode follower (C.F.), a thermocouple (T.C.) 

and a galvanometer (Gal ). From the Limiter output the noise is applied to the re- 
sonance amplifier (Amp J tuned to fo = 110 ke and whose passband is Afo2 = 9 ke. 
The noise is then applied to a photometric device for determining the one-dimensio- 
nal probability densities. This device consists of an oscillograph (Osc.), a pho- 
toelectron multiplier (P.B.M.) and a galvanometer (Galo) measuring the multiplier 
current. If a normal stationary quasi-harmonic noise 


B (t) = A(t) sin [wt +4 (t)] = A(t) sin 9(t), (2) 


A(t) being the envelope of the noise with the Rayleigh probability density 
ae 
6 


and f (t) being a random phase o distributed in the interval (-54%), is 
acting on the input of an inertialess symmetrical limiter with a volt-ampere cha- 
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ale (t)], the noise alt) at the limiter output will be, 


racteristic nit) = 
a(t) = Bit) sinQ (t) (4) 
where the envelope B(t) is determined by the relations: 
SA(t), Aaa 
The one-dimensional 


+eepness of the limiter characteristic. 


sg = H/a being the § 
for B(t) will be? 


probabilt ity density 


w, @) = By exp (3) +n&(B- H), B<H (6) 
oy Oy 
where é, = 86 (7) 
1 E NX 
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1 # 
and N = exp [3 5 (8) 
Oy 
The combined probability density is: 
2 2 
1 \B 5 z -3 8] S O< BH, 
w,(B,8) = se a +e (B-H)[, -TKbCz (10) 
1 


Intreducing new variable z = sin 8 and n= B sinO= Bz, the authors obtain the 
final formula for the one-dimensional probability density of the random signal 
1 (t) = B(t) sin @(t) at the output of the symmetrical limiter: 


1 [a wala 
1 2 \G} , 2 2 6 


W.(_) = =? e “ Y 
a4 ry He -n? Y 2506. . (:6) Me 


x (om -3)) Wix4 
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where 


ghee 
(Vv) - > ae (« ea, vty -9 1°. (15) 


0 
Simplified formulae are obtained for the particular cases of weak medium and 
strong limiting. For weak limiting (0 Poe! 


1 ' 
oat) z 

_ For medium Limiting ae = 6¢ ): 
w(n) = » Inl<#- (18") 


For stronglimiting i" Oe SS by): 


1 wet 
wig) = RLS HD) + SH 4 DI (18"") 
The analysis of the experimentally obtained graphs leads to the following conclu- 
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gicns: 1) forv wick 20.3; the one-dimensional probability density of the noise 
m(t) is approximated satisfactorily by formula (18'); 2) for v = 1.2 + 1.3, the 
noise at the limiter output can be considered as uniformly distributed in the in- 
verval [-H, H]; 3) forv > 3, formla (18"') can be used for the determination 
of the probability density. Normalization of limited noises. The noise n(t) 
whose distribution differs from the normal one is normalized to a certain extent 
(when passing through amplifier Amps), depending on the magnitude of the relative 
limiting threshold and on the relation between the passband of Amps and the width 
of the energy spectrum of m(t). It is expedient to choose the excess coeffi- 
cient 

My 


You -~ 3 (21) 


Me 


2 


as the quantitative criterion of the degree of approximation of the probability 
density to the normal one. In (21), Mo and My are, respectively, the central x 
moments of the second and the fourth order of the noise E(t) at the output of 

Ampp. The theoretical computation of these moments being difficult, an-experi- 
mental method was resorted to, using the device of Figure 1. The one-dimensional 
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probability densities of the noise &(t) at the output of a filter-limiter-filter 
system were determined for different relative limiting thresholds of the normal 
input noises and for different relations between the energy spectrum width of 
these normal noises and the passband of Ampa. fhe thus obtained experimental 
data made it possible to calculate M, and M,. The obtained graphs show that the 
excess coefficient decreases when the limiting threshold of the input noises E(t) 
increases. For large thresholds, the noise m (t) at the limiter output proves 
but little different from the normal one. For small values of the threshold, the 
noise (t) differs sharply from the normal one and is substantially normalized 
by the linear amplifier Ampo. The last part of the article is a theoretical anal 
ysis of the noise spectrum at the output of the limiter. There are 9 figures, 
and 10 references: 8 Soviet-bloc and 2 non-Soviet-bloc. The references to the 
English-language publications read as follows: J. Galejs. Signal-to-noise ratia 
in smooth limiters. "rans. IRE.", 1959, No. 2, IT-5. R. F. Baum. "The correla- 
tion function of smoothly limited gaussian noise". "“Prans. IRE", 1957, No. 3, 
IT-3. 
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£140/E135 
AUTHOR: Tikhonov, V.1.—_ 
TITLE: on the distribution of greatest values in a finite 
interval realization of a fluctuation 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly, 
Radiotekhnika, v.4, no.5, 1961, 568-573 
TEXT: In the estimation of unknown signal parameters the 
preblem arises of calculating the probability density of the - 


H (Fig.1), the 

This presents a 
is concerned with 
solution to the related problem, 

of noise maxima per unit time exc 
A theoretical analysis relatin 
mean number of true maxima and th 
practically coincide with h 
each peak can be consider 
random function. This indicates 

threshold will give a reliable es 
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values of a 
difficult technological problem 
the technologically feasible 
calculation of the mean number 

eeding a given level. 

two measures shows that the 
e mean number of noise peaks 
That is, with h 33 
pond to a maximum of the 
that peak counting for this 
timate. In passing, the author 
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indicates that Rice's method (Ref.8: S.0. Rice, Distribution of 

the duration of fades in radio transmission, BSTJ, v.37, no.3, 

1958, 581) is only applicable for the same limitation, h 2 3. 

There are 3 figures, 1 table and 8 references: 2 Soviet-—-bloc, 

4k Russian translations from non-Soviet-bloc publications, anid 

2 non-Soviet The English language references read as fellows: 

Ref, 23 ALF. J. Siegert. On the first passage time probability 
problem, Phys. Rev., v.81, 1951, 617. 

Ref.8; as in text above. 


ASSOCIATION: Vychislitel'tnyy tsentr AN SSSR 
(Computing Centre, AS USSR) 


SUBMITTED: To ND’Sh, September 13, 1959. 
To Izv.vuz Radiotekhnika, February 4, 1960. 
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a 11992 28-64 . 
| Fee GS, OD/AT ; ror ihe ae ate te t. 
ACCESSION NR: ATI002446 $/2935/62/000/000/0138/0147 . qy- 
| AUTHOR? Yunovich, A. B.3 Tikhonov, Ves s 70 : 
— ames ‘ ry | 
ae ITLE: Kinetics of surface phenomena ?in silicon [Report at the Conference on 


a ‘Surface Properties of Semiconductors, Institute of Electrochenistry, AX a 
mam 60 Moscow, 5-6 June 19 1 

MM == SOURCE: Poverkhnostny%ye svoystva poluprovodntkov Moscow, Tzd-vo AN SSSR, 1962, 
a 136-147 | | 


HR © TOPIC TAGS: silicon, semiconductor, silicon-sérface characteristics 


‘ ABSTRACT: Experimental studies are described of the effect of field on silicon, 

_ - with various frequencies and amplitudes, at room temperature. A dec excited p-Si 

_ specimen placed in dry oxygen was 4rradiated by continuous or pulsed (30-1,000 cps) 
- Lights Specimens had a resistivity of 200-300 ohms.cm and a minority-carrier 
“volume. lifetime of 200 microsec. Both real and imaginary components of the signal 
‘from the specimen were measured, Effective mobility vs. frequency curves with and 

R © ‘without irradiation are given, as well as a relaxation-time vs. pulse-amplitude 

‘eurve. The experiments showed that: (1) Nonlinear conductivity variation, with 
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growing field amplitude at 60-2 x 104 cps is associated with the effect of surface - 
‘band distortion upon the relaxation time; (2) New method of investigation that ; 
“4neludes measuring both the real and the imaginary components of the field effect 
As useful; (3) Majority carriers (holes) acparently play the principal role in 
‘'the investigated phenomena; 4) Illumination of the specimen is apparently 
> yesponsible for the ejection of electrons captured by surface states into the 
-“ conduetion bands (5) Concentration of surface states in Si was about 4022- 1048S en”, 
.,. "Phe authors are sincerely thankful to Prof. S. G. Kalshnikov for his interest 
_.,4n the work and discussing the results." Orig. art. has: 4 figures. 
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L974 // (59) D201/D305 

AUTHORS : Tikhonov, Velo» and Kulikov, Yeol., Members of the 
‘Society (see Association) 

TITLE: The distribution of over-shoots and of maxima of 
fluctuations 


PERIODICAL: Radiotekhnika, V» 1417, NOo 25 1962, 15 ~ 23 


tion of patterns of noise of fixed duration according to the number 
of overshoots (Fig- 1), and 2) To determine the distribution of ma- 
xima maximorum on patterns of noise of a given duration. The experi- 
mental investigation of problem (1) was carried out using an 8-sta- 
ge TRF receiver and an amplitude detector. ‘the amplitude frequency 
characteristic of the receiver up to the detector stage had a Gau- 
ssian shape 


TEXT: The authors analyze two problems: 14) To find the distribu- x 


- 2 
K(f) = Ker jer7see Mero! (1) 


where fo = 30 Mc/s - resonant central frequency of the pass band. 
Gard 1/5 
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Tre 6 db bandwidth of the receiver was Af = 0.92 Mc/s. The noise 
correlation coefficient at the amplifier (1) output was given by 


R(t) = exp(- 4 a?t*) cos Wt (2) 
where a = 1-65 1/microsece The r-m.8- value of normal stationary 
noise at the detector input was 0 = 0.5 V, the noise at the detec- 
tor output has the probability density well approximated by 


P(n) = 50091 ° 4207 14°2%, (4) 
where 7 - the detector output voltage. The noise of the receiver 
wus applied from the detector to the CRO type OK-17M and various 
duration photographs of this noise were made with the AKC-1 (AKS=1) 
camera. The duration of photographed noise patterns was T = 5, 255 
100, 500 and 2000 microseconds, about 500 different photographs pe- 
ing taken of patterns of each duration. The oscillograms were sta- 
tistically processed with the resulting conclusion as follows: 1) At 
all T's with the increase of level H both the mean number and the 

r of H level crossings decreases. The ratio 
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o_/n decreases,y however, with decreasing H Level and increasing T. 
2) While at low H levels the distribution 4s nearly symmetrical 


with respect to n and is similar to 4 normal distribution, with the 


increase of H the most probable value shifts towards small nM, for 


large enough values of H the distribution becoming exponential. 3) 


During proof reading the authors learned tha 
been investigated in the USA with the help of computers by S- Tha- 
ler and S.A- Meltzer (PIRE, Vo 49, 0 2, 1961). The value of Hm of 

the maximum of maxima was determined for every pattern and from the 
values thus obtained histograms of maxima maximorun, referred to 

the roms. value of noise at the input (0.5 V) were drawne All hi- 
stograms are well approximated by the normal curve 


H H H 2 

1 1 m m 
M3) = so exp[- —s (ae ] (5) 
of V2 20% fod 0 . 
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in which the mean value and are determined from 
fi 


+ = 101 + 0047 lg Ts (6) 
and 0, = 0.346 exp[- a (1 + le 2)? J. (7) + 
fhe obtained graphs of probability density P(H,/?) of maxima for 


patterns of different duration T show that with increasing gTofa 
pattern the average value of Hm increases and dispersion decreases, 
the probability densities with increasing T becoming ‘narrower’ and 
‘higher’. The theoretical solution of the problem of obtaining the 
probability density for Hy, is very complicated. An approximate solu- 
tion of it is given which under some simplifying assumptions results 
in expressions which are in good agreement with experiment. There 
are 2 tables, 9 figures and 11 references: % Soviet-bloc and 8 non- 
Soviet-bloc. The 4 most recent references to the English-language 
publications read as follows: C.W. Helstrom, IRE Trans. inform. theo- 
ry > IT-3 5 nOo 4, 19573 CoMe white, J.appl. phys: » Vo 29; NOo 4, 1958; 
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§.0. ea ‘BSTI, Ve D7s NOe 3, 19583 M. Frankfort, PIRE, ve 48, no. 
Bt, 1960. 


ASSOCIATION: Nauchno-tekhnicheskoye obshchestvo radiotekhniki i 
elektrosvyazi im. A.5S- Popova (Scientific and Techni- 
cal Society of Radio Engineering and Electrical Commu- 
nications imeni AW» Popov) [Abstractor's note: Name 
of Association taken from first page of journal ; 
SUBMITTED: December 8, 1960 


Pig. 1. 
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AUTHOR: ' _Mikxhonov, V- I. 
TITLS: Average number of frequency and phase pips 


PERIODICAL: Radiotekhnika 5 elektronika, V- 7, no. 5, 1962, 
940-948 


TPA: Pormulas are derived for the number of phase and frequency 

pips when a harmonic signal is superimposed on quasi-harmonic € 
noise which is defined as 4 normal stationary narrow-band random Ly 
process with a zero average value and a spectral density symme- 

trical about the frequency of the signal. The sum of signal and 
noise is written out as 


my = E(t) cos [x,t -y(t)] (6) 


where E(t) is the envelope and Y (+) random phase of the sum of 
card 1/3 
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the signal (5) and noise. Calculation of the average number of 
i.e. of the points in which a certain level is ex- 
direction, is based on the two-dimensional 
is obtained sy inte- 


frequency pips, 
ceeded in the ascending | a. 
probability density Wy tp lt). 7 (t) } ; this 
gration from the probability density of the envelope, random phase 
and their first two derivatives. fhe method for obtaining the 7 
probability density of six normal stationary values is shown and 

a formula is derived wnich enables, in principle, to compute vips 

of tne envelope, phase and their derivatives, a5 well as the pro- 
pability density of maxima and minima of the envelope and pnase. 

It is shown that the average number of phase pips degends on the 

width of tne spectral Gensity and not on the level. Simplified 
formulas are given for the pips of the phase Y(t) and of cos (4%), 
assuming large signal-to-noise ratios. The latter case is of in- 
terest when phase detectors with limiters are used. Formulas for 
the average numbec of frequency pips are derived for two cases: 

in the absence of the signal and for large signal-to-noise ratios. 


fhe formula finally obtained prings a solu 
card 2/3 
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which was partly treated by S. 0. Rice (Bell System Techn. J., v. 
27, no. 1, 1948, 109); the application of the exact formula in- 
volves the use of tables of the confluent hypergeometric function. 
It is not yet established what value the signal-to-noise ratio 
must have to make approximate formulas valid. 
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eS s/109/62/007/011/002/012 
6.4200 DEP aLP Ae 
AUTHORS: Tikhonov, V.I. and Lar'kov, V.A. 
ne ne! 
TITLE: Experimental investigation of frequency blips 
PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 11, 


1962, 1901 + 1909 


TEATs The following parameters are defined for the 
time derivative (frequency) of the random phase of the sum of a 
sinusoidal oscillation and quasi-sinusoidal gaussian noise, con- 
sidered over a finite interval of time Ts. the number of times 
that the frequency crosses ai. assigned level, C, with a positive X 
derivative (the number of positive blips, n) the time interval 

between a positive crossing and the next negative crossing (the - 

blip duration, a the highest frequency value attained ( the 

highest blip, H,,), and the frequency difference between a frequency 
maximum and the preceding frequency minimum (the blip height, h). 
Statistios of these parameters are important for assessing the 

region of applicability of optimum-reception methods and for optimus 
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re cove reguletion systems. The mean values, standard deviations 
and distributions of n,t, H, and h were investigated for a given 

— (T= 10 / 1.5 x 10-3 sec. ) and various C by using an experimen- 
tal set-up that comprised a sound-frequency source, 4 noise source 

( f= 50 ke/s, Af = 5.5 kc/a ), a mixer, an IF amplifier ( f = 140 
ke/s, Af = 1.5 kc/s ), @ bilateral limiter and a frequency detector, 
the input being either noise alone or noise plus signal of various 
s/N ratioxs. The result of statistical processing of 500 frequency 
oscillograms are shown in the form of tables and curves and agree 
well with theoretical results where available (for n and c). 
Thus the © distribution tends to an exponential distribution as 

C increases. There are 2 tables and 9 figures. 
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__TIKHONOV, V.1.3 ZHURAVLEV, A.G. 
Concerning the operation of synchronization devices in the 
presence of large noise. Radiotekhnika 17. no.9340-48 5S 

(MIRA 15:9) 


162. 
Nauchno-tekhniche skogo obshchestva 


1, Deystvitel'nyye chleny 
ni Popova.. 


radiotekhniki 1 elektrosvyazi ime 
(Frequency regulation) 
(Oscillators, Electron-tube) 
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AUTHGIS _tikhonov, V.1I. 
TITLE: Operation of the frequency automatic frequency-trimming system in 
the presence of noises 
PERIODICAL: Blektrosvyaz', no. 9, 1962, 3 - 13 
TREAT: A stochastic differential equation describing the operation of this 


system in the presence of external normal noises is deduced under the following 

assumptions: 1) all the elements of the system, except the 1+f filter, are in- 

ertialess; 2) the linear section of the reactance tube is used; 3) the fre- 
quency converter 4s replaced by a multiplying device; 4) ‘the 1-f filter isa: 
simple integrating RC-cireuit; 5) the external noise n (t) is normal, statio- 

‘nary, with zero average value; its spectral density is symmetrical with respect 
to the mean frequency of the signal. The underlying {nitial formulae are: 


Gs (4) = Ay cos 1 (t) = Ai 008 [wo t+ 41 (t)} sO) 


Uneter (t) = Az sin a(t) = Aa sin (wt + G9 (tJ; (2) 
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where A, and Ag are constant amplitudes; “o and a are the mean frequencies 
of the oscillators in the a~sence of random disturbances; 9 j (t) and iat) are 
their random phases depending on their proper fluctuations, on the variation 

of external conditions and on the propagation conditions. The noise is 


n (t) = BE (t) cos @ (t)=E£ (t) cos [woo t+ 9 (t)}, @) 


where E (t) is the envelope of the fluctuations. In the expression for the sun LY 
of signaJ. and noise, the author intréduces the quantity: 
E, (t) 
¢Y (+) arctg Ay + Eo (t) , (5) 


Esin (t) and Ecos (t) being, respectively, the sine and cosine component of E 
ay The voltage at the output of the frequency discriminator can be consid- 
ered as essentially determined by the expression 


Yerd. aE (Bo-Gi-¢ - % ¢) = F (wo = Do a Wig ‘ b+ 65 - B sys (10) 


Dip being the itf amplifier center frequency; the superscript point denotes 
the time-derivative. 5} being the transconductance of the reactance tube char- 
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and = a (filter), 


Operation of the frequency automatic 


‘heterodyne initial frequency,’ 


being the 
ion describing the operation of the system is: 


acteristic, Dunit 


the basic differential equat 
We AG = AO soit 7 aS, P(e - Yor Mie + 927 6,) * (13) 
Supposing that 908 a he 0, (13): becomes: : 
Q+ak Smdcg 248, FILS? , (14) 
(15) 


woe S&+rvotir: 


where Bwo 7 init ~ “39 - ap 
ing the frequency discriminator characteristic by a cubic polynomial 


Approximat 
‘ ‘i Q x 2 | . 
P(Q ~-4) = 82 -) ji- = a i (16) 
: oa 
is the frequency corres- 


‘4g the linear section transconductance and Qo 


where S 
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